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(54) MAGNETIC HEAD USING MAGNETIC RELUCTANCE SENSOR AND MAGNETIC RECORDING AND 
REPRODUCING DEVICE 
(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic head using a 
magnetic reluctance sensor which is hardly affected by heat and 
makes it possible obtain a pinning magnetic field of sufficient 
magnitude. 

SOLUTION: This magnetic head has magneto -resistance effect 
films having a free layer 21, a fixed layer 105 and an intermediate 
layer 104 and a pair of electrodes 25a, 25b for passing current to 
these magneto -resistance effect films. The free layer 21 consists of 
a ferromagnetic material and the intermediate layer 104 consists of 
a nonmagnetic material. The fixed layer 105 has first and second 
ferromagnetic films 22, 24 and a nonmagnetic film 23 arranged 
therebetween. The second ferromagnetic film 24 existing on the 
side far from the free layer 21 of the first and second ferromagnetic 
films 22, 24 consists of a permanent magnet material. The 
magnetization of the first ferromagnetic film 23 is 
antifereromagnetically bonded to the magnetization of the second 
ferromagnetic films 24. 
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»MlC*fiSffiK5 l*i»EinT^S. #lttl5 ICO® 
8 0 ltt. ifttH«i«t6 0 l©<B«fcD*>J2;<S:£bT* 

mnmmz, a e tmu-Tras ©-c. 40 

[0 0 3 8] ;iCD«k3&0 8CD8|jiT«. g&M2 1#f 

mttms ia«BSftTv>*fc». ggaiS2 i©&m« 

«6 0 1 fcttX$MS£«#j&.Rttfcl,». 

a*ifiil$t5j:t*iTf5. 

[0 0 3 9] H8 03«lBRStSift-r**WtbXtt. * 50 
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*B8©JBttlCiiDI-r*. CCTIt #B1£jR 5 1 Off 
8 0 1*1. 4 *im£bfc. tk\r*X, gtijjf 2 1 , 4"W 

iio4, @sn i o 5zmm'&'V?-->tfL, mm 

2 5 a, 2 5 b*f30Si1gtrt9-=.>if?&. iOt«, 
t!2 5a ; 2 5b©fflRS (&Hj$i& 6 0 1 ©ffi) £ 
0. 4MmKUT. *W«*6 0 lOfflttK-tft-eh. 
0. 5<tmf?*HHlS l*«j£tf«J:5CLfc. 

[0040] 08 confirm, B£« «t o *>ais 1 o 1 

Mid StUJl 2 l*Ell/Tt>5«Dli. AB.M«nK4 2£ 

sai2 l.tofc^ic^Bg-r-sd.ttc.to, mKumm 
42tssi2 1 t<DSE&m-&£±vzit-$>-t<-rzK. 

[0041] otric 0 9 v>mfc\z~D^xmm-?z>. 0 

U gAM2 1 CDffi^(C<0*i&EfrJtap®l4 2SHEBT-5 
*>©-?&£>. SSKfliHWBU 2CDMH5 9 0 1 tt. &titfffi« 
6 0 1 ©mm£D"bl£<fcSJ:'5K:ttJ£r*. CtllCt 

#tam«6 o i csTR^ofewc. 
[0042] 01 o co^j&icoi/iTfairf -So 0 1 oco 

2iaai2i k#wr*m&K., hokum s.«es 

bTHS. MH4 5(1 HTIt NlFe*6ft 

*. 01 offltrt««its«^cit iffiiou 

ffl£K8sJffllfil4 2 £/1*-n>y-r3&fC3£SJ:fflBl4 5 * 

^Ol©lyf>yc±0 WK 4 2 o«B*«jsn 
*©£Bfrlh-r£. ttB«MMJt4 2©*ffi*«5IEtiat. @ 

SB 2 1 t©S!ift«fd*cF+»'icat**-c-n*«**3j». 

0 1 0 omjfcTtt. BKMMK4 2 ®±Kl5jj»ttM4 5 

«4 5tiS12 1tt, ?S]BS'tt«:|^±T*-5©T, 
iS^b. 55»^ttgSB2 l*-C*«k*. bfc*io 
tt<, BKlMfPM4 2*^©55tft^«^*gffi)i2 1 

[0 0 4 3] O^IC. *5&W<D%i4<DmM<D&mz-3\,* 
T01 1 tfflH-CRit*. 

[0 0 4 4] 01 lWSIfittt, SSttMI^A^^^ffi 
KS1JPM4 7 £g&H 2 l©MiStciHHb, ffiSK^Jffllim 
4'7A>egSI2 1 lcm7Xi&#£#>tt£ C£:t;:J;9 
gAf 2 1 ©i^tB^«E6 0 1 ffiSEtC-T-SfeWT* 

-So 

[0 0 4 .5] XfcfWWlUyjgll 0 8 0«fti2o 0 6 



( 7 ) 

II 

0 6^B5g$nS. Z<D7.\Z>/V\s7mi 0 8£/t* — 
->^L, PilI&»C£&B1£#l|g4 6.3 £tfBBfMffIft4 
7$:»)l-r-5. BBMBK4 7li. BBttftK-C*Q. 
i:?BN i FefrZfcZ. H3£ffit14#ffil4 6te. 
&6<CJ:9ttBIHffK4 7 cDBB{L<D(S]j*£&fflfKilS6 0 

« 6 0 1 cotl^i^JIC^^A^^ 0 , g 2 1 B 
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[0 0 4 6] o^tc. *XH<D£5 0ftfta«ffiic-3b> 
TBI 2tffl^TRflt4. 

[0 0 4 7] 0 1 2 <D§|JScDJE2i§.Tte. g*«2 1©M 
«tC«t»IW«l 0 4, 2 0 443«fctfH5£Jl 1 0 5, 2 0 5 

1 2<0«i;?l;:gEi3Ji2 1 1 0 
5. 2 0 5SBBU ESS 2 1 (DMM*f<Jffl-rS1«^ 
tCT5C.tlC.kD, m/Otft ( A R) ^t<t5Ii 

12 0 4tt. fMIl 0 4tRU#«tt«-C**. ■* 20 
it. @£JI2 0 5tt. H^l 0 5it^^«fiKT*0. 
1*12 1*^ &£t>M<Z>BBttK 2 4 #®KfiBte#7^ 6 

^-sjKTss. »E$iiK4 7&<Dma>mm*. 01 1 

[0 0 4 8] ±i£LT#£:<fcplC. #f£HJIcD#SygcD^ 

£!£fiBte]g|2 2, #8&14J8I2 3, !fiESttJ« 2 4 CD=B«| 
ItU Sft®2 l*»6S^ffi!l©!S«'t£JK2 4£fflRS8 

§2 1«<Z>BB1£B2 2CDB{t£S&< tf>ih«6-T-5Ci 30 

T. Sil2 1^-iK(;f5i)S J ?' < B£B£Hffi 
KElfr*«lriE*ffl^*c:4:lCJ:0. «t0^^^-5©f| 

[0 0 4 9] fcfc. *£GKfl!WBB-Ctt. H^S 1 0 5 CD 
BBeB2 4©*tR4:lxT. CoCrPt^irXC 

A^BT**. «*. tf , #8£ttflg 2 4 tt. Co Mt«* 40 
n, M*<Pt, Cr, T a CD 5^ COt. i-rn*\ *>L< 
li. M#Pt. Cr, T aCD^-5cD2«.±<D-&^-C*S 

[0 0 5 0] KBBl!M*ttftt&ft«BKBfH!t4 
1, 4 2©tfK4:LTM:. N i Mn^Lfcrt*. Ctm 

$>2>o #Jx.«, Mn|&^, N i %M<t®l-$>* C oJR 
[0 0 5 1] ±SEbT*fc*aiO!)»IB-C»4. i£K 50 
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&tt#£ffl^-5 3JH8it<DH5£Jf 1 0 5, 2 0 54. G 
MR#j££fi]fflT£5BM'\-j/ KfcBfliUfcBSttBUfc 

B£. TMR ( h >*JHl»*JStt). 3»**fi]fflT*« 
jR^y H<DH5£@tUTfflViSCtt>Br|gT*S. CCD 

[0 0 5 2] 

[%HJcD#)*] ±ifcbT§rfc«fc-5»c. *«WlcJ:ti«, 

BiwssnsBJtBSB*.. B^«^cD«a^i±fcA$f 
[0®©f»$i&!&iK] 

[0 1 ] *fl^cD^ 1 ®£B<a&£0B£U&&.'fe >* 1 
5eBt>fcB9CS9 KO-g|5*fiJtS^-rSiMB. 

IB 2] HlCDm^si HO«»Klt>1rl 5 (D@Jg 
■ 1 0 5*iJ;tfg*)12 1 cD56<tcD^[fili:. mffi<DJsfa 

[13] b i amm.'sv F<oB»a#t-fe>u- 1 5 

[B4] B 1 ©Hat's* h* fa@J*#2 0 

i tott«B«t*3S-r*-rttWB. 

IBS] H10i«A? KfcJBtr»;fcB«E«WitiBB© 
SEBS1ffi£&^-riftBJB. 
[B6] **B©B 2 ©B*©»»©B«Stt-fe >•»*■* 

[07] *«wo«3<osij6(o»iBo««aaft-fe>-y-* 

B^fcBftt'xy K©H»«**j*-rWBB. 
[B8] *%B0B3O££0&£afl&0£j$<DBaU& 

[B9] 2tcfE^CDm3CDSIJ60^<DgiJCD«ffiR(DiK^S 

[B10] *%EJ<Dm 3 ©*fig©^Si©53iJ©«i/*©G£M 
Bft-fc>-tfSflIV»&B«'\y HcD-SP«^$^-r»r® 
Bo 

(Hi i] *&w<Df54<Dnm<DMme>m%te&i±>v 
*«t»fc««^sf HcD-gp*figs^-r»f®Bo 

[012] 5 cDHiSgcD^fiicDJKSCfigt-t: >-tt 

[0 13] B 1 OB«tt«[-fc>1f HcD 
-BBriEOifMaH. 

1 5 • • • m^J6fci-t>-9-. 1 6 • • • mSa^y K. 2 
1 • • *.BAB. 2 2 • • • ^{KffiK, 2 3- • • #® 



( 8 ) 



2000-57538 



13 

2 4 • • • 3£8Bffi&. 2 5a, 2 5 b • • • € 
m. 3 1 • • • Xtf> KJU^E— ^, 3 2 • • • &ttSfc# 
t8$. 3 3 • • • SMffll->XxA. 3 4 • • • 1Z.>7.nM 
ffiU3«fctf«*ffctH[!8&, 4 1 • • • BKMMK, 4 2 • 
• • ffiSKfMPJK. 4 5 • • • ttttttfMH. 4 6- • • g 
^ieStt^M. 4 7 • • • ttBMMR. 5 1 • • • #EBtt 
M. 1 0 1 • • • S«, l 0 2 • • • ;U HK. 1 0 
3 . . . 3:^ „, i 04 • • • tt>WJl. 1 05 • • 
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• B5£/f . 1 0 6 • • • *t^l. 1 0 7 • • • Tife 
K. 108 •• ■ 7.tf>A*;i/^M. 1 3 1 • • • 

1 3 4 • • • ^-^W^/tg^. 2 0 1- • -fE 
®4g#, 2 0 4- • • tfM/f . 2 0 5 • • • H^H. 4 

o i • • • Xwzrm. 4 o 2 • • • ;phm. 4 o 
3 • • • <i yvtv-j h, 5 o i • • • tRfllfHfli 

5 0 2 • • • 601 • • 
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